After four consecutive years of field investigations in tropical forests of SE Yunnan of China, we found a Caryodaphnopsis species (Lauraceae) which is similar to C. laotica in possessing pubescent leaves, petioles and twigs, but differs from the latter by the densely pubescent ovary. As a result, a new species Caryodaphnopsis malipoensis, is described. Conservation status of the species was considered as VU D2. Illustrations and a distribution map of the new species are provided.
Introduction
Caryodaphnopsis Airy Shaw (1940: 74 ) is a small genus of Lauraceae disjunctly distributed in tropical Asia and Neotropics, including ca. 15 species across the world van der Werff & Dao 1999; Li et al. 2008; Aymard & Romero-Gonzalez 2009 , van der Werff 2012 ). This genus is characterized by either pinnate, trinerved, or triplinerved opposite leaves, strongly unequal tepals with the outer ones markedly smaller than the inner ones, and the wood of the Old World species bearing pyramidal calcium oxalate crystals in the ray parenchyma cells (van der Werff & Richter 1985) .
Three species were recorded in China (Li et al. 2008) : C. laotica Airy Shaw (1960: 250) , C. henryi Airy Shaw (1940: 75) , and C. tonkinensis (Lecomte) Airy Shaw (1940: 75) , among which C. laotica possesses densely rusty pubescent branchlets, petioles, and abaxial leaf blades, but glabrous ovaries. However, the fruits of C. laotica and C. henryi are unknown (Li et al. 2008) .
We conducted field investigations in southeastern Yunnan of China from [2009] [2010] [2011] [2012] , and collected a number of specimens bearing both flowers and fruits. We noticed that a few of these specimens not only have pubescent twigs, leaves, and petioles, but also have pubescent ovaries and fruits, differing from all other known species of the genus. Thus, this pubescent fruited species is described here as new to science. Description:-Trees, up to 15 m tall, to 50 cm in dbh (diameter at breast height). Bark gray, longitudinally cracked. Twigs angular, densely rusty pubescent. Leaves opposite or subopposite; leaf blades glaucous abaxially, brownish green adaxially, ovate-oblong to elliptic, 12-21.6 × 5-9 cm, coriaceous, densely pubescent on both surfaces when young, but glabrescent adaxially when mature; triplinerved; midrib slender, impressed above, elevated beneath, secondary veins (4-)5-6 pairs, basal secondary veins arising at, or up to 5(-9) mm above leaf base, distal secondary veins arising from midrib near middle or above, alternate, arcuate, and evanescent near leaf margin, lateral veins connected by transverse veinlets, all veins elevated beneath; apex acuminate; base (broadly cuneate to) acute (to obtuse), slightly oblique or not; petioles 1.1-1.7 cm, flat, not A NEW SPECIES OF CARYODAPHNOPSIS grooved above, moderately rusty pubescent when young, glabrescent at maturity. Panicles axillary, slender, 1.4-4.2 cm long, densely rusty pubescent, shortly branched; branches opposite, horizontal or ascending, terminal branchlets each bearing a 3-5-flowered subcorymbose cyme; bracts and bracteoles minute, subulate, 1-2 mm, rusty pubescent. Pedicels slender, 1-2 mm long, densely rusty pubescent. Flowers white, 3-3.5 mm in diam. Perianth lobes 6, outer ones minute, triangular, ca. 0.6 × 0.6 mm, pubescent on both surfaces, inner lobes larger, broadly ovate, 1.8 × 1.8 mm, subacute to nearly obtuse, densely rusty appressed-pubescent outside and densely whitish-puberulous inside, spreading when mature. Fertile stamens 9, those of the third whorl each with 2 basal subsessile yellow subglobose glands, others lacking glands, stalks of glands pilose when present; anthers yellowish, ovoid to triangular, all 4-celled; filaments villous, the outermost whorl of stamen filaments ca. 0.4 mm long, inner stamen filaments ca. 0.7 mm long. Staminodes sagittate, shortly stalked, pubescent. Ovaries subglobose, ca. 0.8 × 0.7 mm, densely brown pilose; styles short, ca. 0.2 mm long. Fruit pedicles thickened, 8-10 × ca. 4 mm. Fruits pendulous, avocado-like in shape, 6.8-8.3 × 4.6-5.7 cm, wrinkled when dried, dark brown furfuraceous (puberulous , Fig. 3A) ; pericarp differentiated into 4 layers: a rusty brown outer layer, ca. 0.5 mm thick at the lateral portion ( Fig. 3C-a1) ; a brown and fleshy layer, ca. 4.5 mm thick at the lateral portion ( Fig. 3C-a) ; a sclerotic layer, 0.8-2 mm thick, white ( Fig. 3C-b) ; a brown inner layer, ca. 0.3 mm thick ( Fig. 3C-c) . The outer brown two layers becoming hard when dried and shrunken, distal and lateral portion thin and relatively even, ca. 0.5 cm thick, basal portion acuminate into a stalk-like supporting structure up to 3 cm thick ( Distribution:-This species is only found in a restricted area in SE Yunnan, China (Fig. 4) . Conservation:-Though occurring in a restricted area, the species is quite common in disturbed vegetation along roadsides, in primary forests, where it dominates together with Cyclobalanopsis spp., Lithocarpus sp., and Actinodaphne obovata (Nees) Blume (1851: 342) . This species is thus listed as VU D2 according to the IUCN Red List Categories and Criteria (IUCN, 2011).
Discussion
There were fifteen specific names listed under the genus Caryodaphnopsis, among which C. latifolia W.T. Wang in Wu & Wang (1957: 213) was synonymized with C. tonkinensis (Li et al. 2008) . Thus, there are now fifteen species accepted, including seven Asiatic species and eight Neotropical species. Within the Asiatic species, our new taxon is similar to C. baviensis (Lecomte) Airy Shaw (1940: 76) and C. laotica in the pubescent leaves, petioles, and twigs, but differs from the former by possessing a pubescent ovary and pubescent flowers (vs. glabrous ovary and flowers), and shorter inner tepals (ca. 1.8 mm vs. 2-2.5 mm), from the latter by having a pubescent ovary (vs. glabrous ovary), larger leaves (12-21.6 × 5-9 cm vs. 10-16 × 2.5-7 cm), greenish white flowers (vs. yellow or yellowish), and shorter pedicels (1-2 mm vs. 2-3 mm). The new species is also similar to Neotropical C. burgeri N. Zamora & Poveda (1988 : 1160 , C. cogolloi van der Werff (1988: 407) , C. fieldii Aymard & G.A. Romero (2009: 8) , C. fosteri van der Werff (1986: 415) , and C. tomentosa van der Werff (1991: 409) which have pubescent leaves, twigs, and petioles, and sometimes pubescent ovaries (e.g. C. burgeri, C. cogolloi, and C. fieldii), but it differs from C. burgeri, C. cogolloi, and C. fosteri by possessing brown furfuraceous fruits, from C. tomentosa by the pubescent ovary, from C. cogolloi by tripliveined (vs. pinnate) leaf venation, from C. fieldii by the larger leaves (12-21.6 cm vs. 6-12 cm long), more secondary vein pairs (5-6 vs. 1), by the basal secondary vein extending only up to around the middle of the leaf length (vs. to the apex), and by its acuminate leaf apex (vs. obtuse to rotund). A comparison of these species is available in Table 1 , and a revised key to the species of Caryodaphnopsis in China is given in Table 2 .
Pubescence of ovary is not common in Caryodaphnopsis and a useful taxonomic character. The genus Caryodaphnopsis was described as having "ovary glabrous with a shorter style and minute stigma" when Kostermans (1974: 127) compiled his monograph. But this recognition was changed since a few Neotropical species bearing pubescent ovaries were described, e.g. C. burgeri, C. cogolloi, C. fieldii, and C. theobromifolia. Five species of the genus are known to possess a pubescent ovary thus far (Table 1) . Caryodaphnopsis malipoensis is unique in possessing brown furfuraceous (plus puberulous) fruits while the other species having a pubescent ovary bear glabrous fruits, e.g. C. burgeri and C. cogolloi. Fruit characters of C. fieldii and C. theobromifolia remain unknown due to lack of collections. Moreover, C. malipoensis is the first species within the Asiatic Caryodaphnopsis known to possess a pubescent ovary and furfuraceous fruits. Fruit structure is differentiated in the Asiatic Caryodaphnopsis. According to Kostermans (1974: 126-127) , Caryodaphnopsis bears "fruit large consisting of a glossy green or yellow green exocarp, a thin, pulpy mesocarp, and a very thin endocarp. Seed large, testa separated from the endocarp by an air space". In this monograph, Kostermans described fruit characters of three species including C. polainei (fruit globular according to collector, in sicco ellipsoid, 3 × 5.5 cm), C. tonkinensis (fruit ellipsoid, up to 6 × 11 cm, smooth, green, light; mesocarp 5 mm thick, bitter aromatic. Testa dull brown, thin. Between testa and endocarp a thin air space), and C. latifolia (pericarp 2 mm thick, hard, exocarp hard, 0.5 mm thick, mesocarp lacunair, 1 mm thick, endocarp consisting of lax fibres, 0.5 mm thick). Kostermans (1974) described fruit characters of the genus mainly based on C. tonkinensis, he did not give a detailed description of fruit characters of C. polainei, and did not check the specimens of C. latifolia. According to Kostermans (1974) , the pericarp of C. tonkinensis consists of three layers: a glossy green exocarp, a thin and pulpy mesocarp, and a thin endocarp.
Fortunately, we also collected fruits of the lowland C. tonkinensis, and observed the pericarp (Figs. 3E-3G) . We found that the pericarp of C. tonkinensis comprises four layers: a glossy green and easily peeled outer layer, ca. 0.2 mm thick (Fig. 3G-a1) ; a brown pulpy layer, 1.8-2 mm thick ( Fig. 3G-a) ; a brownish stony layer, 2-2.6 mm thick (Fig. 3G-b) ; and a brown inner layer, ca. 0.6 mm thick (Fig. 3G-c) ; an air space is present between the inner layer and the seed. Our new species shows similarities to C. tonkinensis, and has a 4-layered pericarp: a brown outer layer, a brown pulpy layer, a white stony layer, and a brown thin inner layer; an air space is present between the inner layer and the seed (Figs. 3A-3C) . However, our new species conspicuously differs from C. tonkinensis by the much thicker two outer layers: the outer layer (0.5 vs. 0.2 mm), the pulpy layer (4.5 vs. 2-2.6 mm). Our observation clearly shows that the pericarp of the genus contains 4 layers but not 3 layers as the former authors described (e.g. Kostermans 1974; Li et al. 2008) . Kostermans (1974) missed the brown inner layer, and his exocarp, mesocarp, and endocarp are corresponding to the outer 3 layers of our observation.
Habitats of the genus Caryodaphnopsis are diversified. Kostermans (1974) indicated that this genus grows near fresh water and all species known at that time were found mostly along streamlets and on alluvial soils. According to our field investigation, C. tonkinensis is distributed in lowlands of southeastern Yunnan, but C. malipoensis occurs in limestone montane primary forests on slopes at an altitudinal range of 850-1150 m in southeastern Yunnan. The trees grow on barren soils or even in limestone crevices. The calcareous rocky habitats have difficulties to store water even in the rainy season; streamlets were present but rare in the valley, and were never found on the slope of the limestone mountain according to our field experience. As a result, it is highly unlikely for our new species to disperse seeds by water currents. This speculation is corroborated by the fact that our new species bears a much thicker pericarp than the lowland C. tonkinensis. In addition, we found in the field that fruits of C. malipoensis were eaten by rodents (e.g. porcupines), thus zoochory is a possible seed dispersal mode of these trees. As a result, we hypothesized that dispersal modes of the genus Caryodaphnopsis are diversified, the lowland species (e.g. C. tonkinensis) are distributed via water while the montane species (e.g. C. malipoensis) adapt to gravity and/or secondary transportation by rodents. The gnawing of fruits by rodents results in damage of the thick outer two layers, and the hard sclerotic layer is helpful to protect the seeds. Kostermans (1974) indicated that this genus grows near fresh water and all species known at that time were found mostly along streamlets and on alluvials. However, our field investigations suggest that C. malipoensis occurs in limestone montane forests in SE Yunnan. Caryodaphnopsis fieldii is also found in montane forest in Venezuela (Aymard & Romero-González 2009) , but fruits of the species remain unknown. Further observations on dispersal mechanisms of these montane species are needed.
Yunnan Province contains 16201 species of embryophytes including 1611 moss species, 1266 ferns and fern allies, 92 gymnosperms, and 13232 angiosperms, making it the most floristically diverse Province in China (Yang et al. 2005; Wu 1977 Wu -2006 , probably due to the complex topography, climate, and diverse vegetation types in the region (Zhu 2012) . Though both the Flora of China and Flora Yunnanica were completed recently (Yang et al. 2005; Wu 1977 Wu -2006 , knowledge on the flora of Yunnan Province is far from complete and many new species have been described in the last couple of years. There are many unexplored places for floristic investigation in S Yunnan where Lauraceae are common, and this study demonstrates that further taxonomic studies based on directed field investigations are needed.
The genus Caryodaphnopsis is well defined but its classification has not been well studied. The most recent monograph of the genus was by Kostermans (1974) who included only seven species from tropical Asia known at that time and the genus is poorly represented in herbaria (van der Werff & Richter 1985) . In addition, flowers of one species and fruits of eight species remain unknown (Table 1) . Our preliminary investigations suggested that this genus is highly diversified in SE Yunnan and C. malipoensis adds to the flora of both Yunnan Province and China. Further collections and taxonomic studies on the genus and Lauraceae generally are needed urgently from SE Yunnan and neighboring areas. 
